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Response of Soil Aggregate Stability Changes of Typical Huangmian Soil to Vegetation

Succession

GUO Zheng', ZHANG Fengbao?*, HUANG Yue', LI Xuantian', LI Tongliang', SHEN Nan" %, YANG Mingyi" ?, LI Shuchang'
(1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, College of Water and Soil Conservation
Science and Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China; 2 Institute of Water and Soil
Conservation, The Ministry of Water Resources, Chinese Academy of Sciences, Yangling, Shaanxi 712100, China)

Abstract: In this study, soils at four stages of vegetation succession (grassland, seabuckthorn, poplar and Liaodong oak) in the
Ziwuling forest region of the Loess Plateau were selected as the research object, with the farmland soil as the control (CK). The
high energy moisture characteristic (HEMC) method was used to determine soil aggregate stabilities under different vegetation
succession stages, and explore the change characteristics and response factors. The results showed that surface (0—15 cm)
aggregate stability index (SR) showed grassland (0.43)<farmland (0.46)<seabuckthorn (0.49)<poplar (0.59)<Liaodong oak (0.70),
while subsurface soil (15-30 cm) SR was farmland (0.36)<grassland (0.46)<Liaodong oak (0.52)<seabuckthorn (0.65)<poplar
(0.68). On the whole, with the vegetation succession, the stability of soil aggregate was constantly enhanced, and the stability of
surface soil aggregate was not completely higher than that of subsurface. Besides soil organic carbon, aggregate stability was
equally closely related to soil particle size composition, with effective sand grains serving as the most important response factor
for soil aggregate stability.

Key words: Soil aggregate; Vegetation succession; Aggregate stability; High energy moisture characteristic (HEMC)
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Fig. 2 Water characteristic curves, specific water capacity curves and pore contraction curves of subsurface soils (15-30 cm) under different
vegetation succession stages
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Fig. 4 Effective soil particle size compositions and final soil particle size compositions under different vegetation succession stages

F1 FEEHRREMERT LEEBLER
Table 1  Soil physicochemical properties under different vegetation succession stages

AE + 2R E EC pH SOC ™ CaCO; MWD GMD

(cm) (uS/cm) (g/ke) (g/kg) (g/ke) (mm) (mm)
4 H 0~15 170.00 bA 8.50 aA 12.28 bA 1.19 cA 132.69 aB 1.44 bA 0.58 bA
15~30 156.67 bcA 8.64 aA 4.95bB 0.67 aA 139.76 aA 0.90 bA 0.31 bA
b, 0~15 171.67 bA 8.50 aA 12.60 bA 1.24 cA 127.72 abB 2.77 aA 1.27 aA
15~30 153.67 cB 8.51 bA 7.78 abB 0.80 aB 137.04 aA 1.79 aB 0.69 aB
bk 0~15 165.00 bA 8.27 bB 15.56 bA 1.42 bcA 119.62 bB 2.75 aA 1.28 aA
15~30 162.67 bcA 8.51 bA 8.87 aB 0.87 aB 132.12 abA 1.83 aB 0.63 aB
1% 0~15 201.50 aA 8.26 bcB 20.15 aA 1.71 abA 110.39 cB 2.29 aA 0.95 aA
15~30 176.67 abB 8.40 cA 11.13 aB 1.00 aB 120.42 cA 1.97 aB 0.73 aA
0 E¥R 0~15 204.67 aA 8.16 cB 26.35 aA 2.14 aA 101.30 cB 2.56 aA 1.13 aA
15~30 188.67 aA 8.51 bA 8.01 abB 0.81 aB 123.74 bcA 2.06 aB 0.75 aB

s RPN TR [ — R 2 R R W B B 2 [0] 22 57 1. 35 (P<0.05) , AN RS 515 2R il — R s 2 o B A [ )2
TR 22 IV 2 57 1. 25 (P<0.05).

CaCO; B A (P<0.01), SHMEKF pH
I I 3 A G (P<0.05), 5 i &M R A7 A B AH G C
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Fig. 5 Correlation between soil physicochemical properties and aggregate stability under different vegetation succession
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